f 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06141850 A 

(43) Date of publication of application: 24 . 05 . 94 



(51) int. ci C12N 5/02 
C12M 3/02 
C12N 5/06 




(21) Application number: 04296825 


(71) Applicant: 


HITACHI LTD 


(22) Date of filing: 06 . 11 .92 


(72) Inventor 


MURAKAMI HIKARI 


HAGA RYOICHI 






MATSUZAKI HARUMI 






MURAKAMI SEI 



(54) CULTURE SYSTEM FOR ANIMAL CELL AND 
METHOD FOR CULTURE OF ANIMAL CELL 

(57) Abstract: 

PURPOSE: To provide the subject system and method 
capable of continuously performing suspension perfusion 
culture in a favorable state even for adherable or 
spendable cells with nature liable to form cell 
aggregation while selectively eliminating such cell 
aggregates formed. 

CONSTITUTION: A culture tank body 1 equipped with an 
agitating means 37 is sterilety connected, via 
respective pumps 11,11, to a temporary cell reservoir 9 
and a waste liquor tank 10. During culture, agitation is 
temporarily stopped to sediment cell aggregates 
developed, and a supernatant culture fluid containing 
proper cells to be recovered is put to suction into the 
reservoir 9 where the culture fluid is temporarily 
reserved and cell aggregates stuck to the tank wall are 
debonded by such means as vigorous agitation or 
application of vibratory ultrasonic waves and 
discharged, together with cell aggregates left in the 
culture tank, into the waste liquor tank 10. Then, the 
proper cells are returned to the culture tank and 
culture operation is continued while eliminating cell 
aggregates, resulting in selection of necessary amount 
of such fine proper cells which are left in the culture 
tank, thus enabling material production by continuous 



favorable perfusion culture of cells with nature liable 
to form cell aggregates. 
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(57) [Kfe] 

[«|J&] *S*lt*#lB:aH^#a3i9«Jb9, Sfflia-^ 

tit****:*, nuot-r»3«jEi»uaft-&tf±«*««« 

«riHMS-l*«««9H:»9IU'r-i*««b, &«*k & 

mtti-rZo lffl»©*|IIJ»*J^»fc;R+r.£t?*i 
JB*fcl**L*#&©#*«ril|il|frt-3. 




1 

[4#fFfit:fc©«6B] 

Lfc#fea«»fci^fcf?5;^:^fc#vvr» *g«© 
a, i#»«fc5w*^*«rt*it^KS!ti)££b$-£jg 
L«*sr^-rsxm. tsr^-rsr t§r#mi:-rswj 20 

C 3^«*l*J©*W*fctt* bfcjWfla±fc£i'Jltf££ 
©^£fctl$£-t?:5Xa, ^*©iijEilWSfc-&tr±fR* 

[ft 4 ] itne^s AoaiJBNua tr-hat*** 
*^»«WfciSe»Ufc8U«fc-lWlii«-t-SXSi:, tt|B 

u fc^fflia sr«««KR-r is t © n k , 

[lf*«6j «*«&3V^ig*«ftig*i£lc£b£ 
^ttStt©&£©^ftfc£v^»ft[K: 

<tsss#. **BV-©«*afc©#-$N hzwztgmwK 

ttWt § fefcjKtt%£3Slllc J; <o b S ®»©v vr*u&»x 
litcH^t^fosr i: fit*Si&v^b 
4 flett©ttttffiKi©««^r& 

*ms. x v mm stts *t8*a*&*s 

Ur/f*»)IIMa»©«ltel«ttJSa©8ft*aM^Srfi 1 5r. 50 
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2 

£«r#»fc-t-S. It#*l &V^b4fE«©i!)^#fflfl&©ig 

1 *V ^ b 7 IE«©t!)^l»Bfla©^**teo 
[M&K9] 4>ft< & 1>TBE»*1) ~3) „ 

i) &mm<o-n&%iy m-r^mkmv ?>i%mwi*%m 

b£-£-5^fSu XT* 

3) iwe*Mi«©-«fcft!jai-*ai:«t9W*^/ti# 

i ft * r i: £#'$c t -T * •Mb*M&&«& 

So 

[m*« i o ] wsmmmwRv/xte)$&m*}<z>i%m 

©8&««JiS#^gL #*«^©ii«^«, ig**t-tti9: 
LfcWK84m 2ww*»»&#«©vvp;h,a=> % x 

imxm 1 1 ] mmt&%kmo-%&&m y> m-r^mt % 

g-efcsrt^tits, it^i8e«t©tt«jMiei« 
i 2 ] mm i4v^s ie*©»!ifciwjis©:jg 

X®, WlSXej; <9 HUtZ L*Mrffl*MTSr-£tr#*tt*r:S)- 

[It&S 1 3 ] Mt&H 9*UL11 lS«©t&<fe*HJI$*g 
flMB^SJ: D lllJl5tbfc^-ffi^KSr^tfJ§*^^^ 

[000 1] 

[0 0 0 2] 

otiswtfo^ r*bfe©*ffl«iKr±, ^-f^y 
K-r^iefEtcHo (^•^-r x/na^.^— 

*HJS«©»*JNMSSr^»i(f«-*-5rifcJ:»)dfeS* 
[00 0 3] *ffl*Jt©^aS»**rK«>*fc«>R:H:, i§5 
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[0004] -m^/^ •? v k— ^©sais-m, ms& io 

•K 7 2 1 7 2-^(C5&'<e>*LTVN 

[0 0 0 5] — ^r-C, ft^flaii^^y K— 7©J; 5 

tCH OJW^O^-ttJfflJja^^BiJ $ 20 

tsri*5#v\ Lfl^U ^©*§£-±fB© J: 5 iciS** 

<t o xj%mmt*i<o&mm^ttmi-z>& vx 
©, &m%Hcttmvxtej$.£ti?>h<o&3bQ , ;fe#fc*ffl 30 

e>5E«urL*5o tgmm&&^mz.*5\,^xhm 
[0006] m&<Dmm&.ffixiz%: 5v^o^J3a^c*fL 

<k9jyjft#tigx©;*i^il£^5fc«>, ig**Jfc 40 
£jft/rv>5 0 m*-t£, 2tM¥fW<&%i¥-l - 2 0 6 9 8 8 

T&^mcxQs ic:#ai^3ji«i&»«riifc*um£ 

*vcv>5 0 50 
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4 



[0 0 0 7] 

[0 0 0 8] *»M©IttB» JRM&aSrJgJfcL-^i-VNtt 

5 ^ i {^fcSo 
[0 0 0 9] 

£ C £ imiff ft ©4MW fcffr* LfcftMS jft ft- fjfft £ * 

[oo io] *&w\c£z$j®fMfommmmtem 

ta«9©«*^^#W-rS^i:^*i-S**«. 2) 

[ooii] *&WK£tiit, &mLx3bZ>\,vz>&m%; 
Kttm br^ft L,tt$ Ktornn &i%mmmz.&£ u 

5S^ffi(cfcS*fflJ9S2l^J!a»© 5 *,ffi/hftt>©Sr^Sft 

H(csu(ct9:(-tfcwi-#mb, ft<D—mmz.®:>gvx\,^z> 
h<DX-hz e 

[ooi2] mmmm®vtcmmm&&±im 



5 

twntt/tu i%mmzmmx\zm : g$i&$-x.z>i>\ x 

Z> <fc 5t-bT'b«tV\ 

[0 0 13] JWJ!S^£ffi?/£bTWj:v^6>tf<b© 

r±, mmm<om.ft*-&fW± lt, &Mcj£*b;fc#wj& 

Sr. *£®b;fc&*i^J!a*l&§rj££mbT b**>&^K£fc: 
Ma&£iS/tb*:iE < g : J:t>l£tmu SU^-NMSS-r 
5<fc 5{~bTfc £V\, 

[0 0 14] 3jE4M&«r£tr#^frjB>S&*& 

[ooi5] s^k, a^Lfcjg 

[ooi6] ate. mf&x\-zmi!&m.&'£ttt%mm&. & 
b&mmx\*mmfmj&cofft®m^ t mmtotz&m 

[0 0 17] 

[ffcffl] ;*3§W{-*i^-Cli, *g**\ }?j£b-Cfc5W2 
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6 

as* ©j«* tc <t s * o^xsmasft <d^/> am *. 

[0 0 18] #&Htft>&«Mtt(£^£ft^©4tr±« 

t«0HU««i-*. bT/*ftb-Cb*ofc 

VNfit£#:©^fc}fibfc«jSE.Rtfp H^flSEbfeSW 
5o #{-^©)WJiS(-3Sbfc«Sff^pHlc|SSbfc 

v^mmmwi. (pbs) srWc-t-rt(cj:>?*fflj!a*««t 

[0 0 19] 4^c, «*»©SI»Sr-«FfltJhbrJWia» 

»t?» iiw^tj^j^4j^«*»»^©jiaj^-«- 

SUmc&t ffl-t-i 1 1?, 5^^ffi©«BJiat:3l^«I(-lH]iR 

[0 0 2 0] «««©^3— ^»«J:9JiaS 

30 ^W*3fi«*SillUa«flffc3* LT0fje©Jt« 

BB«fc*>5»S-fc«:, «««t>l!:?St3»briHftSih,S«l 

ja»*jE*t?*, t> , jwjia©ft*s:t^iw^©^^iiA/ 

it©»J**38^■CV^S^i:^^> % tt#OT&©SiJ8S&.tf#M&iJfc 
©Kt*f^j|l!fls^SSi:*S. -T/£fc>*>. ^W»it 
*i:i»W&»«fc©BW*«r*to-*-5ri:-e, 

5 >' 2 /-e#**fflJ!&©SiJ«S.TJ { *fflJ!a»©l^*aif^S-=fT 

[0 02 1] £lJi©J: *fflja%Sr^b^-rv^^ 
[0 0 2 2] 

(ommm i 4-«b&6*j^* Lfc»wH-e*> 9 , ^-/^ 

o^eyt77^ = -efc l litajfiW 2 {cfgs 

£ft5„ *S«tlttr*t*r*B!b«***^riB*aH*4 

50 t7, 7,a*fl3.il«»14. t^D^l 




(5) 



6, Rv&&-rz>gimm t gti&6 aRxj^M\iummm t sm6 
i 3 &xmt$. < g 1 4 lazi&m? ■< /^is, 15 tmtf 

t>fr* $:®w</H? 7, 7teSitMfciK®w< 
>hn-78 t^jgELTV^o 

[0 0 2 3] Mfilf||6a». KfWtlrtlCiSV^-C-t 

ts* tm-fc+a-fcw s afitufrfcflcitfc:-*©-:*** io 

1 0 t^H P tt v *5„ EUftMiaffl 6 b »*©—#* 
1 rtfc*«*i8*&A3;h,fc k S ©tli !? 

5£S©i&*$:;Sri&£ u-fic-M*** * T»*> 9 a*ofct& £ 

[0024] 1 ^{d MMtt JBW 5 RXfmfrWitil 20 

1,11 6 c £r;fr LTiS** 1 fti-Jiffi LTV> 

5. *H»«*lt5fci(8ttbfcjK^l lR:tt*ffiW<A' 
tyf7, 7 frb<Dffi&&V"</U=i^ hta — 7 8 Sr^L 
-Og3i£a"u5o Sfc, JhlEL-fcgg$Mfl 0, 0JR*fflJ!a— 
B#ifc@«9, #r»*gi6*t5, XtfifejMJail 2^(4^H 

?fr&m-7'(A'? i 5* 1 s&jtvxttmzi&Mvx 

[0 0 2 5] ^©SgJSWcSSV^-C, JHHfltt. SfflW 
T*5 !9 , &Kl«&4» 1 7 ©fls»fc <fc 0 1 t-tiMti) 

a»4-*.e>*ts. £©*^*s*©ftnttfc3fc<>-c» *f 

rtfc»AL^oilnJ&*»AU tES*2# 

©«***»*:»*.&©*>, mm&fflth-tz* *<omK& 

[0 0 2 6] «*©Sili ^t^iSLfcfcS 

i-5«t 5 f^J^liE^b^cv^wa— x-fc>-lJ-a>e>©1W 
*H ± 5 *IU&lfc©Nt3e;PjB.£ kteotzk frfc Wj£ 40 

« 1 ©JficWtettl* g*5. EDDUlIMB-iftftttfll 
9S:^^^1 ItijIIWEftiKU *EIMSfc'&tf-fc. 

m^mmm«:siWHakm t ti6B b *fri,xm\ vx-m 

[0 0 2 7] jBSfcfSCTjJIsiMtl 2 *>£>©&# 

* OMRS) Sr««f &Ki*g£&fli 
1 7«rflstt3*T«lt«lfc«»«:-*J*., *H6*lctt# 

50 
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8 



i**t«9©«i*i:*|!:fB6 a Sr^LT^Wl 

0 U«*4ff 1 Sr^©«fil k t5„ 

[0 0 2 8] fcjfe, aHWSffc##L*:IIM&«l©#***» 
/.h£l"b©-?*>S»3-K:tt, ffiCfKRb^^KIt 1 7 

MZ--rz. k k x 9 ## istcmn&vb&mffi-rz x o \z. l-c 

[0 0 2 9] Ef 6 b {CiaBLfctfO-'T'l 1 £ 

«Lt, 3fefcflMiLTjavNfcJi«*«^©aijBBuaft 
9 t>^*« 1 IcM-Tc Lfc#©*»* 
©*56«:«f)P«Jft« 5 J: ►) 6 c Sr^LTtf#ig«6Sr 

j$*wiicaA-rsr t-e^ 5 0 mm\-iu^u-^^7 

SOt^ny hn — 9 8(CJ; QftJtt Jti5 c t&^s, il 

1 5 S-il LT^T*>tb^ 0 
[0030] 6lJb©»ftt«r«il©Jft«t»-ellB«WfcfT 5 r 

bfc)WJia»Sr«^i: «)SfJ«|-rSfefe©^M{-l±, igitt 
*> 5 V ^»^©)lHb icm U fe«SJE2S.t/ p H Vfc 

mffim&mit^zz-kiswizvK, ^icmm^^m^n 

SKUI+oasiMMPfcdav^TH: !> >WBMKtt (PBS) 

[oo3i] $tittmffltcHoMi&i:m^xn^>itm 
y-- v^u?iiifb £•*;£*>©■?*> 5 a*. «a^*ru 

bs) £&au — jewim (io5>s 40^) , ( a ) mm 

(«i|S2cid, 100 XhP-^/min) % $>SV^^i(b)#S 

[0032] ^©i^*, #id«iigi^5»^-e 

J§*l6-C«36%PJg|bfc©tC*f Lt PBS -Cf467%a5 
MIKU PBS©*asj:«9^*«j-efcsas, S^fWSjS 
t5tm PBST?3a*f*K«HSJfi:^ofe. 0 «6o 

t, m&£i>m*isftzi%m*<D$ufrWimz&\,^xii, 

PBS Srfflv^S r t as0* i*sfc>d»S 0 
[0 0 3 3] 
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: CHOfffllS. 2nl(035f r -f yS'k 37. SISrf8|iS« 
SfiSfef* : fi«2cm. 100 ;* S n — :> /mi a 



[0 0 3 4] [3H!£0>J2] 0 2 1**31 Wl^i: S^ftgfi 
1 8{cH^Lfct)<D-C$)5 0 1 ©HJfeWI© 20 

Life*. IWSJBWil 8Srf^«S*riWia* 

«;560!l 3D @3 tt#3B W K J; 5*g*gm©fgJ£0!l 3 £ 

-C^5<t 5l-Lfct»-Cfc5o ttfe©<fc 5 ig*i&© 
auti:illMMIAi:©Bfl«fr«toi-5r. 

4 ] m 4 ra^gs §>§ x ^m^m<ommm 4 & 

S©«l«EJ$*SSt?fc 5 » *&#*f4 1 5 

iry7 •> , ±«4 la, l»4 1al: 

«B i ff$P^br51ji-r.5TW4 1 b, RX*±W4 lat 

r«4 i b^mm-rz,'^ a 1 c fca»e>»j*s 

±*4 1 a ttiSlWt^-r^s' h 4 2 St^LT*? 
*) - Zbi^ ±#4 1 a(wtt£ft«T«HL5 5#Jfc"HriB 
!ilft4 4»t^, ^S#:4 4{Cii2*©^®^ 
/H?>"»>-7, 7, ^1=1 4, S.mSft-feVlJ-2 4 



7, 7BWa>'hP'- 7 8fC^jKLTV^„ 
[0 0 3 5] _h«4 1 a©MttfflSft>t>-kflM 1 

aftlHSMlBjttTDO • pHt>t2 3, RXtVy^V > 

OtC DO - pH-feyt2 3tt«tS3>ho-7 2 

sfcasKi/rv**. t«4 i 

8tfSIBB£*vrv^i*^ tT*l-lil^yX;H 8 

yjs^tt bti&m%; l 8 ram* u&v^s:i:©;ii£ftti!f 

t-g^LTV^ ii^y X/H 8^:li^SL-C-?^©_h#^:: 
f;i^S?£;B < g : & 6 a ©-««sp|p Lt*J >? ^©ffcWStegS 

m«gi o\zma utvn^o ^^i-, T«4ib©±^as 

[0 0 3 6] Sfc, Ti4 1 b©T*S5{ai < B : B&6 c© 

titzmmmt 5 . ««^»W6. &rm»«4t 

^llt ® W^</Hr - 7 , 7 t> ©ff W^</V 

[0 0 3 7] JilEUfcffi^Wl 0, — l$0M&« 

9. ff«J$*tfiW5, ««%««6« Xtmi*««l 2K 

tt^rtu^n^ffi 7^15, 15 Sr^ LT^SMWlnSg 

#«4 1 lwE*iS5l^2 6 t ^©C^-2 7*a^iiA/T? 
VN^„ «g^2 7«_h«4 1 aS05TW4 1 b K# 1 

[0038] r©«^«4 i ^c*5v^T^*. ast/X/n 
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11 

JS^S> h 2 2KX »)l&*£*t5o DO-pHty 
t23, !StVt2 4(i^^h-7 2 5K&MlsX}S 

[0 0 3 9] *HJSf!H-*5VNT«, ^©Itf, ii^C 
BtteJt U ttjQWmtr 

*«« i oRnaufcHK:, &&m<DmffiWi*SiAU m 
[oo4o]fL<it iMugftfrjtiMti otaLfc* 

©^2 7 J: 9 IWWKtt* 

©*, *©iw&»fc*tr«w»*#ttju -«ff%«U"C 

[004 1] gl±©tftf^Sr**©J* r f -eiSlJRfitU-tT^ - 

3;h,fc#**H:*M»» fit*!* ? a 5 2 zmxmmww 
[oo42] »±©ftnri4&n©tt*9Ht&tn&*:$' 
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12 

* ©^J^U*s#ft-rSo 0>Jx.hi, Ell, 2\z.7jkVtcmi&W 

*-r<<xmm\m^tz.m^ «5»^©«iws*aAb 
u ■*•©«» *<t>mmikfr£timi> 

[0 0 4 3] 

10 [3&?8©8ii*] &3£WK£ivl£, Mf&mmibZWt&M 

[Hff©iM¥fett9i] 

[SI 1 ] <fc S«*£t«©X*0!l 1 frttBttlc 

20 ^bfcfftKBl-CfcSo 

[02] J: 54&l(t*©&jfc0|| 2 -SrlSB&lftfc: 

^LfcKwei-cfc-Sc 

[ei 3 ] *&wk x &*mmn<o9mw3 %mm&)K 

[B4] *ftmi£J:S#&3fcB©X*0!l4 £«B&f$lc 
mVtcWlWmx3bZ> 0 
[El 5] ^WMtiSBSiiBiilJt^^AfttElWtjK. 

[«■»©««] 

30 i 2 5-mmmm 

yha-A 9-- «P»«», 10-WHI. 11, •• 
13 -941V. 14 15-»i7^ 

;% 2 3-DO'pHtyf. 2 4 — iB&-fe i'iK 
2 5-3yb-7> 2 6 -JKfftt&iBtt, 2 7-if« 
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